Post Soil Remediation Spring Sampling

As set forth in the CD and based on the results of a Dye Tracing Study, spring sampling was

conducted quarterly for two years after the soil remediation was completed (Table 1).

Table 1
Post Soil Remediation Spring Sampling
New Cricket Spring New Cricket Spring
Date Flow Rate (GPM) PCP Concentration (ug/L)
7/2/1996 112 688
10/11/1996 2 651
1/20/1997 34 681
3/16/1997 34 330
7/18/1997 2 [
9/30/1997 50 560

New Cricket Spring Treatment System

Since the PCP concentration at New Cricket Spring exceeded the cleanup level for PCP of 9.3
micrograms per liter (ug/l or ppb) monthly average and 18.7 pg/l daily average set by Arkansas
Department of Pollution Control & Ecology (ADPCE) at that time, an ozone pilot system was
installed in April 1997. Data was collected during varying flow events and equipment settings.
Based on the results, the treatment system was upgraded during November 1997 through January
1998 and a new, higher capacity system was installed during October through December 1999.

The upgraded system continued to operate and to meet ADPCE requirements. Regular

evaluation of the analytical data indicated the concentrations observed at the New Cricket Spring
had plateaued at between approximately 75-150 ppb by 2004 (Table 2).

Table 2
New Cricket Spring Remediation Sampling (1998-2004)
New Cricket Spring New Cricket Spring
Date Flow Rate (GPM) PCP Concentration (ug/L)
1/20/1998 42 561
5/7/1998 65 196
7/23/1998 3 561
11/4/1998 570
1/29/1999 60 288
7/12/1999 42 ND
3/8/2000 5 284
5/15/2000 2 272
6/23/2000 75 389
7/28/2000 3 627
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8/20/2000 424
9/25/2000 577
10/26/2000 114
11/27/2000 25 632
2/26/2001 3 338
3/13/2001 3 376
4/27/2001 349
5/27/2001 388
7/27/2001 48 560
8/27/2001 6 372
9/27/2001 2 895
10/22/2001 6 275
11/30/2001 28 441
12/22/2001 60 114
1/28/2002 12 373
2/21/2002 15 372
3/8/2002 22 318
3/22/2002 42 226
4/22/2002 22 79
5/28/2002 70 71
6/26/2002 17 259
8/2/2002 17 231
8/27/2002 12 178
9/25/2002 10 95
10/28/2002 8 461
12/7/2002 2 398
12/29/2002 35 218
2/3/2003 7 340
3/7/2003 35 228
4/8/2003 12 274
6/4/2003 42 147
7/7/2003 9 220
8/7/2003 10 221
8/28/2003 6 71
9/29/2003 2 534
10/28/2003 24 200
12/10/2003 31 150
1/3/2004 26 139
2/3/2004 29 144
3/3/2004 28 84
4/3/2004 30 85




5/5/2004 65 ' 115
5/15/2004 20 102
6/9/2004 12 300
6/30/2004 30 222
9/3/2004 43
10/4/2004 12

11/3/2004 94 155
11/14/2004 26 75
11/22/2004 28 75
12/1/2004 35 72
12/21/2004 9 253

Injection of Ozonated Water

An ozone injection pilot study was installed and began operation in December 2005 to evaluate
the potential for accelerating reduction of residual PCP in the subsurface between the Site and
New Cricket Spring. Injection points were located in the vicinity of the sinkhole since it is
hydraulically connected to New Cricket Spring through subsurface fractures. The system
operated between December 2005 and August 2009. The ozone injection system was
discontinued due to equipment failures and the inability to obtain replacement parts.
Significant reductions in concentration at New Cricket Spring were observed during the
injection period but were stabilizing prior to the equipment failure (Table 3). The
approximate average PCP concentration observed in New Cricket Springs during the
operation of the injection system was 116 ppb in 2005, 36 ppb in 2006, 96 ppb in 2007, 64
ppb in 2008, and 16 ppb in 2009.

Table 3
New Cricket Spring Remediation Sampling (2005-2009)
New Cricket Spring New Cricket Spring
Date Flow Rate (GPM) PCP Concentration (pg/L)

1/3/2005 10 279
2/3/2005 12 155
3/1/2005 34 208
4/4/2005 9 148
4/25/2005 6 121
5/3/2005 9 150
6/2/2005 3 151
6/20/2005 2 55
7/13/2005 2 95
8/3/2005 12 85
10/3/2005 27 63
11/3/2005 6 278




11/14/2005 6 15
11/28/2005 8 47
12/20/2005 27 7
12/26/2005 27 11
1/2/2006 21 42
1/9/2006 20 32
1/16/2006 28 32
1/23/2006 33 16
1/30/2006 41 34
2/6/2006 38 <5.10
2/13/2006 34 24
2/20/2006 21 6
2/27/2006 26 20
3/6/2006 16 25
3/13/2006 57 107
3/20/2006 48 26
3/27/2006 27 4.09J
4/3/2006 24 11
4/10/2006 16 39
4/17/2006 22 8
4/24/2006 16 7
4/27/2006 50 11
4/29/2006 193 28
5/1/2006 94 23
5/8/2006 59 52
5/15/2006 22 15
5/22/2006 16 <5.00
5/30/2006 17 6
6/7/2006 3 253
6/12/2006 2 LE
6/19/2006 17 52
6/26/2006 17 75
7/5/2006 22 10
7/17/2006 17 22
8/7/2006 17 24
8/14/2006 17 <5.00
9/5-6/2006 23 7
9/18/2006 24 6
10/2/2006 24 17
10/16/2006 41 40
10/16/2006 81 92




10/18/2006 27 118
11/7/2006 41 53
11/20/2006 24 57
11/30/2006 636 <50.0
12/4/2006 59 <54.3
12/6/2006 37 <52.6
12/18/2006 21 24
1/8/2007 21 17
1/22/2007 79 35
2/5/2007 27 26
2/19/2007 47 20
3/5/2007 27 <5.00
3/19/2007 25 NA
4/9/2007 23 <5.00
4/23/2007 30 7
5/7/2007 21 2.90J
5/21/2007 20 4.36J
6/4/2007 20 <5.00
6/18/2007 21 10
7/9/2007 20 15
7/23/2007 18 9
8/6/2007 1 191
9/10/2007 23 217
9/24/2007 18 16
10/10/2007 18 6
10/22/2007 18 1190
11/5/2007 18 209
11/19/2007 18 20
12/3/2007 18 20
12/17/2007 32 87
1/7/2008 23 <5.00
1/21/2008 23 58
2/4/2008 24 52
2/18/2008 83 57
3/3/2008 580 <5.00
3/17/2008 a4 11
4/7/2008 78 10
4/12/2008 240 7
4/13/2008 100 7
4/14/2008 78 8
5/10/2008 75
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5/27/2008 18 189
6/9/2008 30 77
6/23/2008 580 6
7/7/2008 80 194
7/10/2008 140 254
7/21/2008 42 477
8/4/2008 22 108
8/18/2008 36 31
9/1/2008 25 32
9/22/2008 40 22
10/6/2008 21 20
10/20/2008 21 13
11/3/2008 24 <5.00
11/17/2008 30 28
12/1/2008 24 12
12/22/2008 24 <5.00
1/5/2009 32 7
1/26/2009 27 <5.00
2/9/2009 90 <5.00
2/23/2009 31 6
3/9/2009 30 6
3/23/2009 30 <5.00
4/6/2009 38 6
4/20/2009 243 9
5/4/2009 343 8
5/18/2009 51 6
6/8/2009 38 <5.00
6/29/2009 25 9
7/20/2009 47 39
8/10/2009 24 31
9/13/2009 22 8
10/12/2009 104 21
11/9/2009 45 <50
12/7/2009 28 8

Injection of Non-Ozonated Water

After equipment issues caused the discontinuation of ozone generation at the sinkhole area,
non-ozonated water injection was continued. The rationale for continuing with injection of
non-ozonated water was to improve operations at New Cricket Spring by maintaining a higher
average water flow rate and by providing water to flush PCP concentrations. During the water
injection processes, flow rates at New Cricket Spring were increased by approximately 20
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gallons per minute (gpm). During low flow periods of the year, typically mid-summer and
early winter, flow rates would often dwindle to.less than two gpm resulting in higher ozone
concentrations recirculating in the treatment equipment and accelerated decomposition of
gaskets and o-rings. Maintaining the New Cricket Spring flow rate at greater than 20 gpm
significantly reduced degradation of the treatment system components (Table 4).

Table 4
New Cricket Spring Remediation Sampling (2010-March 2011)
New Cricket Spring New Cricket Spring
Date Flow Rate (GPM) PCP Concentration (pg/L)
1/10/2010 42 13
2/15/2010 87 11
3/15/2010 35 <5.00
4/15/2010 40 10
5/17/2010 180 11
6/13/2010 43 15
7/8/2010 33 66
8/19/2010 17 16
9/21/2010 33 28
10/18/2010 20 15
11/20/2010 21 5
12/16/2010 24 6
1/18/2011 22.83 3.39
2/9/2011 26.76 10.4
3/17/2011 49.03 14.2

During the period of April 2011 through November 2011, the non-ozonated water injection
process was halted to evaluate spring concentrations without the impact of the non-ozonated
water injection process (Table 5). The non-ozonated water injection process was re-started in
November 2011 in response to a request from the EPA.

Table 5
New Cricket Spring Remediation Sampling (April 2011-Nov 2011)
New Cricket Spring New Cricket Spring
Date Flow Rate (GPM) PCP Concentration (ug/L)

4/19/2011 57.55 12.5
5/2/2011 310 11

5/3/2011 271 8.92
5/4/2011 156 10.8
5/4/2011 123 15.8
5/5/2011 83 18

5/9/2011 33.91 43.8




6/9/2011 6.8 52.4
7/18/2011 0.575 18.6
8/15/2011 1.004 38.9
9/13/2011 0.132 <5.00
10/18/2011 23.71 52.4
11/16/2011 29.64 30.6

After re-starting the non-ozonated water injection process, analytical concentrations at New
Cricket Spring returned to concentration levels approaching the ADPCE standards (Table 6).

Table 6
New Cricket Spring Remediation Sampling (Dec 2011-April 2012)
New Cricket Spring New Cricket Spring

Date Flow Rate (GPM) PCP Concentration (pg/L)
12/19/2011 60.25 11.5
1/19/2012 31.82 <5.00
2/14/2012 40.38 <5.00
3/29/2012 50.81 7.95
4/18/2012 22.54 20

5/23/12 18 10.9

Conclusions and Recommendations

It is recommended that the treatment system located at New Cricket Spring continue to
operate until the PCP concentration in the spring water achieves ADEQ standards. Based on
the data, it appears that the pilot injection system successfully enhanced the degradation of the
residual PCP in the source area resulting in reduced concentrations emanating from New
Cricket Spring. Since the current PCP concentrations are approaching the cleanup standard
for PCP, it is recommended that the injection of non-ozonated water be discontinued for the
next six months. During this period, make-up water can be routed from municipal or deep
groundwater sources to the treatment system, as necessary, to maintain efficient treatment
system operations during low flow conditions. It is recommended that analytical sampling at
the mouth of New Cricket Spring continue on a monthly basis during the next year to monitor
for potential rebound effects. Based on the Arkansas Pollution Control and Ecology Commission’s
water quality standard for pentachlorophenol (PCP) presented by ADEQ in their February 14, 2012 letter,
the chronic standard of 15.57 pg/l is the appropriate standard for the Arkwood Site. A summary of
data and a recommendation will be submitted to the EPA at the end of the year period.

The need for treatment at New Cricket Spring will be evaluated, at a minimum, in the Annual
Report. At such time that it is considered that the ADEQ chronic standard has been met, MMI
will submit a request to the EPA for discontinuation of treatment operations.
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